PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In Re: U.S. Patent 4,199,569 
Issued: April 22, 1980 

To: John C. Chabala and Michael H. Fisher 

For: SELECTIVE HYDROGENATION PRODUCTS OF C-076 
COMPOUNDS SND DERIVATIVES THEREOF 



Commissioner of Patents and Trademarks 
Box Patent Extension 
Washington, D. C. 2023 1 

Re: Deposit Account 13-2755 
MERCK & CO., Inc. 
U.S. Patent 4.199.569 



Sir: 



RECEIVED 

JAN $ 199J 

PATENT EXTENSION 
A/C PATENTS 



RECEIVED 



Transmitted herewith is the application for extension of patent term under 35j/\N 8 1997 

U.S.C. 156 with regard to U.S. Patent 4,199,569. 

5 PATENT EXTENSION 

A/C PATENTS 

Please charge our Deposit Account No. 13-2755 in the amount of $1,090.00. 
The Commissioner is hereby authorized to charge any additional fees, which may be 
required, or credit any overpayment to Account No. 13-2755. Duplicate copies of this 
sheet are enclosed. 



Respectfully submitted, 



Date: (g January. 1997 



IN TRIPLICATE 




David L. Rose 
Reg. No. 26,332 
Attorney for Applicants) 

MERCK & CO., INC. 
P.O. Box 2000 

Rahway, New Jersey 07065-0907 
(908) 594-4365 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re: U.S. Patent 4,199,569 
- Issued: April 22, 1980 



For: SELECTIVE HYDROGENATION PRODUCTS OF C-076 
COMPOUNDS SND DERIVATIVES THEREOF 



Commissioner of Patents and Trademarks 
Box Patent Extension 
Washington, D. C. 20231 

Re: Deposit Account 13-2755 
MERCK & CO., Inc. 
U.S. Patent 4.199.569 



Transmitted herewith is the application for extension of patent term under 35 
U.S.C. 156 with regard to U.S. Patent 4,199,569. 

Please charge our Deposit Account No. 13-2755 in the amount of $1,090.00. 
The Commissioner is hereby authorized to charge any additional fees, which may be 
required, or credit any overpayment to Account No. 13-2755. Duplicate copies of this 
sheet are enclosed. 



To: 



John C. Chabala and Michael H. Fisher 



Sir: 



Respectfully submitted, 




David L. Rose 



Reg. No. 26,332 
Attorney for Applicants) 



MERCK & CO., INC 
P.O. Box 2000 

Rahway, New Jersey 07065-0907 
(908) 594-4365 



Date: (g January. 1997 
IN TRIPLICATE 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re: U.S. Patent 4,199,569 
• Issued: April 22, 1980 



For: SELECTIVE HYDROGENATION PRODUCTS OF C-076 
COMPOUNDS SND DERIVATIVES THEREOF 



Commissioner of Patents and Trademarks 
Box Patent Extension 
Washington, D. C. 2023 1 

Re: Deposit Account 13-2755 
MERCK & CO., Inc. 
U.S. Patent 4.199.569 



Transmitted herewith is the application for extension of patent term under 35 
U.S.C. 156 with regard to U.S. Patent 4,199,569. 

Please charge our Deposit Account No. 13-2755 in the amount of $1,090.00. 
The Commissioner is hereby authorized to charge any additional fees, which may be 
required, or credit any overpayment to Account No. 13-2755. Duplicate copies of this 
sheet are enclosed. 



To: 



John C. Chabala and Michael H. Fisher 



Respectfully submitted, 




David L. Rose 



Reg. No. 26,332 
Attorney for Applicant(s) 



MERCK & CO., INC. 
P.O. Box 2000 

Rahway, New Jersey 07065-0907 
(908) 594-4365 



Date: u? January. 1997 



IN TRIPLICATE 



EST THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In Re: 
Issued.: 
To: 
For: 



U.S. Patent No. 4,199,569 
April 22, 1980 

John C. Chabala and Michael H. Fisher 
SELECTIVE HYDROGENATION PRODUCTS 
OF C-076 COMPOUNDS AND DERIVATIVES 
THEREOF 



Assistant Commissioner for Patents 
Washington, D.C. 20231 
ATTN: Box Patent Extension 



RECEIVED 

JAN & 1997 

PATENT EXTENSION 
A/C PATENTS 



APPLICATION FOR EXTENSION OF PATENT 
TERM UNDER 35 U.S.C. 156 



Sir: 



Your Applicant, Merck & Co., Inc., a corporation organized and existing 
under the laws of the state of New Jersey, represents that it is the assignee of the entire 
interest in and to Letters Patent of the United States No. 4,199,569 granted to John C. 
Chabala and Michael H. Fisher on the 22nd day of April, 1980 for SELECTIVE 
HYDROGENATION PRODUCTS OF C-076 COMPOUNDS AND DERIVATIVES 
THEREOF by virtue of an assignment in favor of Merck & Co., Inc. recorded October 
29, 1979, Reel 3697 Frame 070. Your Applicant, acting through its duly authorized 
attorney, hereby submits this application for extension of patent term under 35 U.S.C. 
156 by providing the following information required by the rules promulgated by the 
U.S. Patent and Trademark Office (37 C.F.R. 1.740). For the convenience of the Patent 
and Trademark Office, the information contained in this application will be presented in a 
format which will follow the requirements of Section 1.740 of Title 37 of the Code of 
Federal Regulations, 



Re: PTR APPLICATION 
U.S. Patent 4,199,569 
Page No.: 2 

(1) STROMECTOL^ which contains as the active ingredient, ivermectin, 
consists of at least 90% by weight of the Bla component and no more than 10% of the 
Bib component. The chemical name for each component is as follows: 

Bla = 22,23-dihydroavermectin Bla; or 5-0-demethyl-22,23-dihydro 

avermectin Ala. 

Bib = 22,23-dihydroavermectin Bib; or 5-0-demethyl-22,23-dihydro 
avermectin Alb. 



OCH 



hUC 




Component B 1a R = CH 2 CH 3 
Component B 1b R = CH 3 



(2) The approved product was subject to regulatory review under the 
Federal Food, Drug and Cosmetic Act Section 507 (21 U.S.C. 357). 

(3) The approved product, STROMECTOL®, received permission for 
commercial marketing or use under section 507 of the Federal Food, Drug and Cosmetic 
Act (21 U.S.C. 357) on 22 November, 1996. 



(4) The only active ingredient in STROMECTOL is ivermectin which 
has not been approved for commercial marketing or use under Section 507 of the 



Re: PTR APPLICATION 
U.S. Patent 4,199,569 
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Federal Food, Drug and Cosmetic Act prior to the approval of NDA 50-742 (originally 
filed as NDA 20-721) by the Food and Drug Administration on 22 November, 1996. 

(5) This application for extension of patent term under 35 U.S.C. 156 is 
being submitted within the permitted 60 day period pursuant to 37 C.F.R. 1.720(f), said 
period which will expire on 21 January, 1997. 

(6) The complete identification of the patent for which extension is 
being sought is as follows: 



Inventors: 



John C. Chabala and Michael H. Fisher 



Patent Number: U.S. Patent 4,199,569 



Issue Date: 



April 22, 1980 



Expiration Date: October 3, 1997, as determined by 35 U.S.C. 154(c) enacted 

pursuant to the General Agreement of Tariffs and Trade (GATT), 
[Pub. L. No. 103-465 (H.R.5110), signed December 8, 1994, 
effective January 1, 1995]. Note, the original expiration date of 
the patent, prior to 35 U.S.C. 154(c) implementation, would be 
April 22, 1997. 

(7) See "Attachment A" for a complete copy of the patent identified in 
paragraph (6) hereof. 



(8) No Terminal Disclaimer has been issued with regard to U.S. Patent 
4,199,569. No Certificate of Correction or Re-examination Certificate has been issued 
with regard to U.S. Patent 4,199,569. Since U.S. Patent 4,199,569 isued on an 
application filed prior to December 12, 1980, no maintenance fees are payable for such 
patent. 



Re: PTR APPLICATION 
U.S. Patent 4,199,569 
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(9) U.S. Patent 4,199,569 claims the approved product. Specifically, the 
active ingredient, ivermectin, is claimed in Claims 1, 2, 3, 4 and 6; the method of treatment 
utilizing the active ingredient, ivermectin, is claimed in Claims 15, 16 and 17; and the 
pharmaceutical composition containing the active ingredient, ivermectin, is claimed in 
Claims 18, 19 and 20. 

Throughout the patent, the compounds disclosed therein are referred to as 
"C-076" compounds. The term "C-076" was used to generally identify the compounds 
prior to the adoption of the current terminology where the compounds are referred to as 
"avermectin" compounds. 

Claim 1 reads as follows: 

1. A compound having the formula: 




R 2 

wherein 

Rl is iso-propyl or sec-butyl; 

R2 is methoxy, hydroxy or loweralkanoyloxy; and 

R3 is hydrogen; loweralkanoyl; cc-L-oleandrosyl; 4 ! -loweralkanoyl-a-L-oleandrosyl; 
4 , (a-L-oleandrosyl)-a-L-oleandrosyl, 4 n -loweralkanoyl-4'-(a-L-oleandrosyl)-a- 
L-oleandrosyl. 



Re: PTR APPLICATION 
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The approved product contains ivermectin which is a mixture of the B la 
and Bib components which is a compound of Claim 1 wherein Ri is sec-butyl for the 
Bla component and Ri is isopropyl for the Bib component; R2 is hydroxy; and R3 is 
4 f -(a-L-oleandrosyl)-a-L-oleandrosyl. 

Claim 2 reads as follows: 

2. The compound of Claim 1 wherein: 
Rl is iso-propyl or sec-butyl; 

R2 is methoxy or hydroxy; and 

R3 is hydrogen, ot-L-oleandrosyl or 4'-(a-L-oleandrosyl)-a-L-oleandrosyl. 

The approved product contains ivermectin which is a mixture of the Bla 
and Bib components which is a compound of Claim 2 wherein Rl is sec-butyl for the 
Bla component and Rl is iso-propyl for the Bib component; R2 is hydroxy and R3 is 
4'-(a-L-oleandrosyl)-a-L-oleandrosyl. 

Claim 3 reads as follows: 

3. The compound of Claim 2 wherein Rl is iso-propyl. 

The approved product contains ivermectin which is a mixture of the Bla 
and Bib components which is claimed in Claim 3 as the Bib component wherein Rl is 

isopropyl. 

Claim 4 reads as follows: 

4. The compound of Claim 2 wherein R2 is sec-butyl. 

The approved product contains ivermectin which is a mixture of Bla and 
Bib components which is claimed in Claim 4 as the Bla component wherein Rl is sec- 
butyl. 

Claim 6 reads as follows: 

6. The compound of Claim 4 which is 22,23-dihydro-C-076 Bla. 



1 
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The approved product contains ivermectin which is a mixture of Bla and 
Bib components which is claimed in Claim 6 as the Bla component which is 22,23- 
dihydro C-076 Bla. 

Claim 15 reads as follows: 

15. A method for treating for parasites which comprises treating the 
animal or area infected with parasites with an effective amount of one or more 
compounds of Claim 1 . 

The approved product is used for the treatment of parasites by treating an 
animal infected with parasites with ivermectin which is a mixture of the Bla and Bib 
components which is a compound of Claim 1 wherein Ri is sec-butyl for the Bla 
component and Ri is iso-propyl for the Bib component; R2 is hydroxy; and R3 is 4'-(oc- 
L-oleandrosyl)-oc-L-oleandrosyl. 

Claims 16 reads as follows: 

16. The method of Claim 15 wherein the active compound is C-076 

Bla. 

The approved product is used for the treatment of parasites by treating an 
animal infected with parasites with ivemectin which is a mixture of at least 90% of the 
Bla and no more than 10% of the Bib component which is claimed in Claim 16 as the 
Bla component. This definition covers the mixture defined in the approved product. 

Claim 17 reads as follows: 

17. The method of Claim 15 wherein the active compound is a mixture 
of about 80% C-076 Bla and 20% C-076 Bib. 

The approved product is used for the treatment of parasites by treating an 
animal infected with parasites with ivermectin which is a mixture of the Bla and Bib 
components claimed in Claim 17 as a mixture of about 80% the C-076 Bla component 
and 20% of the C-076 Bib component. 



Claim 18 reads as follows: 
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18. A composition for the treatment of parasitic infections which 
comprises an inert carrier and one or more compounds of Claim 1 . 

The approved product is an antiparasitic formulation used for the treatment 
of parasites, containing ivermectin which is a mixture of Bla and Bib components 
which is a compound of Claim 1 wherein Ri is sec-butyl for the Bla component and Ri 
is iso-propyl for the Bib component; R2 is hydroxy; and R3 is 4 ! -(oc-L-oleandrosyl)-a-L- 
oleandrosyl. 

Claim 19 reads as follows: 

19. The composition of Claim 18 wherein the active compound is C-076 

Bla. 

The approved product is an antiparasitic formulation used for the treatment 
of parasites, containing ivermectin which is a mixture of Bla and Bib components 
which is claimed in Claim 19 as the Bla component. 

Claim 20 reads as follows: 

20. The composition of Claim 18 wherein the active compound is a 
mixture of about 80% C-076 Bla and 20% C-076 Bib. 

The approved product is an antiparasitic formulation used for the treatment 
of parasites, containing ivermectin which is a mixture of at least 90% of the Bla and no 
more than 10% of the Bib component which is claimed in Claim 20 as a mixture of 
about 80% of the C-076 Bla component and 20% of the C-076 Bib component. This 
definition covers the mixture defined in the approved product. 



Re: PTR APPLICATION 
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(10) The relevant dates and information pursuant to 35 U.S.C. 156(g) to 
enable the Secretary of Health and Human Services to determine the applicable 
regulatory review period as follows: 

(i) Investigational New Drug Application (IND 35,136) for ivermectin 
used for the treatment of strongyloidiasis and onchocerciasis was filed on 17 July 1990. 
An earlier Investigational New Drug Application (IND 24,923) had been filed on 13 
September 1984 for ivermectin for the treatment of onchocerciasis only. No formal 
clinical trials were carried out under this IND and the IND was inactivated 28 December 
1990. Patients were treated under IND 24,923 under a compassionate use protocol. 
None of the pendency period of IND 24,923 prior to the filing of IND 35,136 is being 
used in the determination of the duration of patent term restoration for 
STROMECTOL®. Only the regulatory review period beginning with the filing of IND 
35,136 is being used for the determination of the period of patent term restoration for 
STROMECTOL® . 

(11) New Drug Application (ND A 20-72 1 ) for STROMECTOL® 
(ivermectin) was submitted on 29 March, 1996 (NDA 20-721 was changed to NDA 50- 
742 on 23 July 1996 to reflect a change in classification from Section 505 (21 USC 355) 
to Section 507 (21 USC 357)); and 

(iii) New Drug Application (NDA 50-742) for STROMECTOL® 
(ivermectin) was approved on 22 November, 1996. 



Re: PTR APPLICATION 
U.S. Patent 4,199,569 
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(11) As a brief description of the activities undertaken by Applicant, 
Merck & Co., Inc., during the applicable regulatory review period, attached hereto as 
"Attachment B" is a chronology of the major activities undertaken by Applicant in 
seeking the approval of STROMECTOL® and the major communications between the 
Applicant and the FDA from 17 July, 1990 to 22 November, 1996. 
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(12)(A) Applicant is of the opinion that U.S. Patent 4,199,569 is eligible for 
extension under 35 U.S.C. 156 because it satisfies all of the requirements for such 
extension as follows: 



(a) 35 U.S.C. 156(a) 

U.S. Patent 4,199,569 claims a product and a method of 
using a product. 

(b) 35 U.S.C. 156(a)(1) 

The term of the U.S. Patent 4,199,569 has not expired before 
submission of this application. 

(c) 35 U.S.C. 156(a)(2) 

The term of U.S. Patent 4,199,569 has never been extended 
under this provision of the law. 

(d) 35 U.S.C. 156(a)(3) 

The application for extension is submitted by the owner of 
record in accordance with the requirement of 35 U.S.C. 
156(d) and rules of the U.S. Patent and Trademark Office. 

(e) 35 U.S.C. 156(a)(4) 

The product, STROMECTOL®, has been subjected to a 
regulatory review period before its commercial marketing or 
use. 



(f) 35 U.S.C. 156(a)(5)(A) 

The commercial marketing or use of the product, 
STROMECTOL®, after the regulatory review period is the 
first permitted commercial marketing or use of the product 
under the provision of the Federal Food, Drug and Cosmetic 
Act (21 U.S.C. 357) under which such regulatory review 
period occurred. 



4 ' 
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U.S. Patent 4,199,569 
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(g) 35 U.S.C 156(c)(4) 

No other patent has been extended for the same regulatory 
review period for the product, STROMECTOL®. 

(B) The length of extension of the patent term of U.S. Patent 4,199,569 
claimed by Applicant is 1026 days or 2.8 years. The length of the extension was 
determined pursuant to 37 C.F.R. 1.775 as follows: 

(a) The regulatory review period under 35 U.S.C. 156(g)(B) 
began on 17 July, 1990 and ended on 22 November 1996 which is a total of 2321 days 
or 6.36 years which is the sum of (i) and (ii) below: 

(i) The period of review under 35 U.S.C. 156(g)(2)(B)(i), 
the "Testing Period", began on 17 July 1990 and ended on 28 March 1996, which is 
2082 days or 5.7 years and 

(ii) The period of review under 35 U.S.C. 156(g)(2)(B)(ii), 
the "Application Period", began on 29 March, 1996 and ended on 22 November 1996 
which is 239 days or 0.65 years; 

(b) The regulatory review period upon which the period of 
extension is calculated is the entire regulatory review period as determined in sub- 
paragraph 12(B) above (2321 days) less: 

(i) The number of days in the regulatory review period 
which were on or before the date on which the patent issued (April 22, 1980) which is 
days, and 

(ii) The number of days during the period from 13 
December, 1993 to 3 May, 1995 during which the Applicant was reconsidering whether 
or not to continue to pursue the application for STROMECTOL® for stongylidiasis and 
onchocerciasis which is 507 days; and 



Re: PTR APPLICATION 
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(iii) One-half the difference between the number of days 
determined in sub-paragraph 12(B)(a)(i) (2082 days) and the number of days determined 
in sub-paragraph 12(B)(b)(ii) (507 days) which is 1575 days, one-half of which is 788 
days; 

(iv) The regulatory review period is calculated by 
subtracting the number of days determined in sub-paragraph 12(B)(b)(ii) and the number 
of days determined in sub-paragraph 12(B)(b)(iii) from the entire regulatory review 
period as determined in sub-paragraph 12(B) (which is 2321 days - 507 days - 788 days) 
which equals 1026 days. 

(c) The number of days as determined in sub-paragraph 12(B)(b) 
(iv) (1026 days) when added to the original term of the patent (October 3, 1997, as 
determined by 35 U.S.C. 154(c)) would result in the date, 25 July 2000; 

(d) Fourteen (14) years when added to the date of NDA 
approval (22 November 1996) would result in the date, 22 November 2010. 

(e) The earlier date as determined in sub-paragraphs 12(B)(c) 
and 12(B)(d) is 25 July 2000; 

(f) Since the original patent was issued before 24 September 
1984, but a request for an exemption was not submitted before 24 September, 1984 and 
the commercial marketing or use of the product was not approved before 24 September, 
1984, five (5) years when added to the original expiration date of the patent (October 3, 
1997) would result in the date, October 3, 2002; 

(g) The earlier date as determined in sub-paragraph (13)(e) and 
(13)(f) is 25 July 2000. 

(13) Applicant acknowledges a duty to disclose to the Commissioner of 
Patents and Trademarks and the Secretary of Health and Human Services any 
information which is material to the determination of entitlement to the extension 
sought. 
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(14) The prescribed fee for receiving and acting upon this application is 
to be charged to Deposit Account of Applicant is authorized in the attached letter, 
which is submitted in duplicate. 
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(15) Correspondence related to this application for extension of the 
patent term of U.S. Patent 4,199,569 should be addressed to David L. Rose. Reg. No. 
26,332, Merck & Co., Inc. P.O. Box 2000, Rahway, New Jersey 07065-0907. 
Telephone (908) 594-4777. 

(16) The instant application for extension of the patent term of U.S. 
Patent 4,199,569 is being submitted as one original and triplicate copies thereof. 

(17) The requisite declaration pursuant to 37 C.F.R. 1.740(b) is attached. 



Respectfully submitted, 



By 

David L. Rose 
Reg. No. 26,332 
Attorney for Applicants 
Merck & Co., Inc. 
P.O. Box 2000 

t Rahway, NJ 07065-0907 

Date: _b_ January, 1997 (908) 594-4365 



CERTIFICATION 



The undersigned hereby certifies that this application for extension of 
patent term under 35 U.S.C. 156 including its attachments and supporting papers is 
being submitted as one original and triplicate copies thereof. 



Date: 




^ z) 



David L. Rose 



PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re: U.S. Patent 4,199,569 : 

Issued: April 22, 1980 : 

To: John C. Chabala and Michael H. Fisher : 

For: SELECTIVE HYDROGENATION PRODUCTS OF C-076 : 
COMPOUNDS AND DERIVATIVES THEREOF : 

Commissioner of Patents and Trademarks 
Box Patent Extension 
Washington, D. C. 20231 

DECLARATION 

Sir: 

The undersigned Attorney for Merck & Co., Inc. which is the Applicant for 
Extension of Patent Term under 35 U.S.C. 156 with regard to U.S. Patent No. 4,199,569 hereby 
declares as follows: 

(1) THAT he is a patent attorney authorized to practice before the Patent and 
Trademark Office and has general authority from the owner to act on behalf of the owner in patent 
matters; 

(2) THAT he has reviewed and understands the contents of the application being 
submitted pursuant to 35 U.S.C. 156 and 37 C.F.R. 1.740; 

(3) THAT he believes the patent is subject to extension pursuant to 35 U.S.C. 156 
and 37 C.F.R. 1.710. 

(4) THAT he believes an extension of the length claimed is fully justified under 35 

U.S.C. 156. 

(5) THAT he believes the patent for which the extension is being sought meets the 
conditions for extension of the term of a patent as set forth in 35 U.S.C. 156 and 37 C.F.R. 
1.720. 



V 
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The undersigned hereby declares further that all statements made herein of his own 



knowledge are true and that all statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false statements may jeopardize the validity of the 
application or any extension of patent term issuing thereon. 



Further declarant sayeth not. 

Signed this (p day of January. 1997 




David L. Rose 
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C-076 derivatives as the active ingredient thereof are 
also disclosed. 
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4,199,569 



SELECTIVE HYDRO GEN ATTON PRODUCTS OF 
C-076 COMPO UNDS A ND DERIVATIVES 
THEREOF 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of our co- 
pending application Ser. No. 838,603, filed Oct 3, 1977 
now abandoned. 

BACKGROUND OF THE INVENTION 

The term C-076 is used to describe a aeries of com- 
pounds isolated from the fermentation broth of a C-076 
producting strain of Streptomyces avermitilis. The mor- 
phological characteristics of the culture are completely 
described in copending U.S. application Ser. No. 
772,601. The C-076 compounds are a series of macro- 



Bib, B2a,B2b based upon the stnicture of the mdivid- 
ual compounds. 

In the foregoing structural formula, the individual 
C-076 compounds are as set forth below. 
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The C-076 compounds with the 22,23-unsaturations 
are identified as the "1 -series" and it is only these conv 
lides, each of which is substituted thereon at the 13-posi- ^ pamd& which m t o prepare the instant deriva- 



tion with a 4^a-I^leandrosy))-a*L-oleandrose group 
The 1 -series of C-076 compounds also has a 22>23-dou- 
ble bond, as well as several other doable bonds. The 
selective reduction of the 22^3-double bond, without 
affecting the remaining double bonds is the subject 
matter of the instant application. The C-076 compounds 
and the instant derivatives thereof have a very high 
degree of anthelmintic and antiparasitic activity. 

SUMMARY OF THE INVENTION 

The C-076 series of compounds have the following 
structure: 



25 



CH 3 



35 



trves. Either before or after the reduction of the 22»23- 
double bond further reactions may be carried out in 
which one or both of the a-L-oleandrose moieties are 
removed, ox in which one or more of the available 
hydroxy groups are acylated. 

Based on taxonomic studies, the microorganisms ca- 
pable of producing these C-076 compounds are of a new 
species of the genus Streptomyces, which has been 
30 named Streptomyces avermitilis. One such culture, iso- 
lated from soil is designated MA-4680 in the culture 
collection of Merck & Co., Inc., Rah way, NJ. A C-076 
producing sample of this culture has been deposited in 
the permanent culture collection of the Fermentation 
Section of the Northern Utilization Research Branch, 
U.S. Department of Agriculture at Peoria, 111., and has 
been assigned the accession number NRRL 8165. A 
sample of NRRL 8165 has also been deposited, without 
40 restriction as to availability, in the permanent culture 
collection of the American Type Culture Collection at 
12301 Parklawn Drive, RockviOe, Md. 20852, and has 
been assigned the accession number ATCC 31,267. 

The above microorganism is illustrative of a strain of 
Streptomyces avermitilis which can be employed m the 
production of the C-076 compounds. However, such 
description also embraces mutants of the above de- 
scribed microorganism. For example, those C-076 pro- 
wherein R is the 4'-(a-I^leandrosyI)<L-L-oleandrose 50 ducing mutants which are obtained by natural selection 
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group of the structure: 
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and wherein the broken line indicates a single or a dou- 
ble bond; 

Ri is hydroxy and is present only when said broken 

line indicates a single bond; 
R2 is iso-propyl or sec-butyl; and 
R3 is methoxy or hydroxy. 

There are eight different C-076 compounds and they 
are given the designations Ala, Alb, A2a, A2b, Bla, 



or those producted by mutating agents including X-ray 
irradiation, ultraviolet irradiation, nitrogen mustard or 
like treatments are also included within the ambit of this 
invention. 

One example of such an organism is a strain of Strep- 
tomyces avermitilis MA 4848 which was isolated after 
irradiation with ultraviolet light of Streptomyces aver- 
mitilis MA 4680. A lyophflized tube and a frozen vial of 
60 this culture has been deposited in the permanent culture 
collection of the American Type Culture Collection, 
and they have been assigned the accession numbers 
31272 and 31271 respectively. Slightly higher fermenta- 
tion yields of C-076 have been obtained using this fro- 
zen stock as inoculum. 

Thus, the compounds of the instant invention have 
the following structural formula: 



65 
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wherein 
Ri is iso-propyl or sec-butyl; 

R2 is methoxy, hydroxy or loweralkaDoyloxy; 2 

R3 is hydrogen; loweralkanoyl; a-L-oleandrosyl; 4'- 
loweralkanoyl-a-L-oleandrosyl; 4'-(a-L-olean- 
drosyl)-a-L-oleandrosyl; 4"-loweralkanoyl-4'-(a- 
L-oleandrosyl)-a-L-oleandrasyl. 

In the instant invention, the term "loweralkanoyl*' is 25 
intended to include those alkanoyl groups of from 2 to 
6 carbon atoms such as acetyl, propionyl, butyryl, pival- 
oyl and the like. 

Preferred compounds of the instant invention are 
realized in the above structural formula when: 

Ri is iso-propyl or sec-butyl; 

R2 is methoxy or hydroxy; and 

R3 is hydrogen a-L-oleandrosyl or 4'-(a-L-olean- 
drosyl)-a-L-oleandrosyl. 

Additional preferred compounds are realized when J5 
the "loweralkanoyr group of R3 is acetyl in the disac- 
charide, monosaccharide and aglycone compounds. 

As is readily apparent from an analysis of the struc- 
ture of the C-076 starting materials, there are five unsat- 
urations in the 1-series of compounds. An object of the 
instant invention is to reduce the 22,23-double bond 
while not affecting the remaining four unsaturations or 
any other functional group present on the molecule. It is 
necessary to select a specific catalyst for the hydrogena- 
tion, one that will selectively hydrogenate the least 
hindered from among a series of unsaturations. The 
preferred catalyst for such a selective hydrogenation 
procedure is one having the formula: 
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wherein R4 is loweralkyl, phenyl, or loweralkyl substi- 
tuted phenyl and X is a halogen. 

In the preferred catalyst R* is phenyl and X is chlo- 
rine, that is the compound tris(triphenylphosphine)- 
rhodium (I) chloride, which ts also known as Wilkin- 55 
son's homogeneous catalyst 

The reaction is carried out using a catalytic amount of 
the catalyst The amount of catalyst is not critical and 
from 0.05 to 0.5 moles of the catalyst for each mole of 
starting material have been successfully employed. 60 
Molar ratios in the range of 0.25 to 0.40 are preferred. 

The hydrogenation is carried out in a hydrogen atmo- 
sphere which may be either at atmospheric pressure or 
up to about 4 atmospheres pressure in a standard labora- 
tory hydrogenation apparatus. A solvent is normally 65 
employed to dissolve both the starting materials and the 
catalyst Preferred solvents are hydrocarbon solvents 
such as benzene, toluene, petroleum ether and other 



alkane, hydrocarbons. The reaction is complete when 
the calculated amount of hydrogen has been taken up 
by the reaction. This will generally require from about 
1 to 4S hours. The reaction may be carried out at from 
ro om temperature of about 75* C, however, room tem- 
perature is preferred. The hydrogenation products are 
isolated and purified by techniques known to those 
skilled in the art 

Other reactions may be carried out on the C-076 
starting materials or on the hydrogenated products to 
prepare" the compounds of this invention. While it is 
possible to complete all of the other reactions on the 
C-076 starting material and have the hydrogenation step 
as the final reaction, it is preferred to carry out the 
hydrogenation step first Because the 22,23-double bond 
is somewhat susceptible to nucleophilic addition, reac- 
tion conditions for removing the sugar groups or acylat- 
ing the hydroxy groups must be carefully controlled if 
the 22,23-double bond is present If the 22,23-double 
bond is hydrogenated first the subsequent sugar re- 
moval and acylation is rendered more facile. 

Thus, the additional reactions which may be carried 
out to prepare the compounds of this invention are the 
selective removal of one or both of the a-L-oleandrosyl 
moieties or the selective acylation of the susceptible 
hydroxy groups. 

The reaction conditions which are generally applica- 
ble to the preparation of both the monosaccharide and 
aglycone involve dissolving the C-076 compound or the . 
hydrogenated C-076 compound in an aqueous acidic 
non-nucleophilic organic solvent, miscible with water, 
preferably dioxane, tetrohydrofuran, dimethoxyethane, 
dimethyl formamide, bts-2-methoxyethyl ether, and tike 
like, in which the water concentration is from 0.1 to. 
20% by volume. Concentrated acid is added to the 
aqueous organic solvent to the extent of 0.01 to 10% by 
volume. The reaction mixture is generally stirred at 
about 20'-40° C, preferably at room temperature, for 
from 6 to 24 hours. The lower concentrations of acid, 
from about 0.01 to 0.1% will predominately produce 
the monosaccharide under the above reaction condi- . 
tions. Higher acid concentrations, from about I to 10% 
will predominantly produce the aglycone under the 
above reaction conditions. Intermediate acid concentra- 
tions will generally produce mixtures of monosaccha- 
ride and aglycone. The products are isolated, and mix- 
tures are separated by techniques such as column, thin 
layer preparative and high pressure liquid chromatogra- 
phy, and other known techniques. 

The acids which may be employed in the above pro- 
cess include mineral acids and organic acids such as 
sulfuric hydrohalic, phosphoric, trifluoroacetic, tri- 
fluoro methane sulfonic and the like. The hydrohalic 
acids are preferably hydrochloric or hydrobromic. The 
preferred acid in the above process is sulfuric acid. 

A further procedure for the preparation of the mono- 
saccharide or aglycone of the C-076 compounds or of 
the hydrogenated C-076 compounds utilizes a different 
solvent system for the monosaccharide and the agly- 
cone. The procedure for the preparation of the mono- 
saccharide uses \% acid by volume in isopropanol at 
from 20*-40* C, preferably room temperature, for from 
6 to 24 hours. For the preparation of the aglycone, 1% 
acid, by volume, in methanol under the foregoing reac- 
tion conditions has been found to be appropriate. 

When this procedure is employed on the starting 
material (the compounds with the 22,23-double bond) 
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there is a possibility of riucleophiJjc addition to the "The disease or group of diseases described generally 

double bond. If such occurs, chromatographic purifica- as helminthiasis is due to infection of an animal host 

tion will remove the by-product in order to allow for with parasitic worms known as helminths. Hehmnthia- 

further reactions. sis is a prevalent and serious economic problem in do- 

The acids listed above are appropriate for this pro- 5 mesticated animals such as swine, sheep, horses, cattle, 

cess, and again sulfuric acid is the preferred acid goats, dogs, cats and poultry. Among the helminths, the 

The above described compounds are ispfotH from group of worms described as nematodes causes wide- 

the reaction mixture and mixtures of compounds are spread and often times serious infection in various spe- 

separated using techniques known to those skilled in cies of animals. The most common genera of nematodes 

this art, and in particular the chromatographic tech- 10 infecting the animals referred to above are Haemon- 

niqoes described above. chus, Trichostrongylus, Ostertagia, Nematodirus, Coo- 

The acylated compounds are prepared using acyla- peria, Ascaris, Bunostomum, Oesophagostomum, Cha- 

tion techniques in which the reaction conditions will bertia, Trichuris, Strongylus, Trichonema, Dictyocau- 

vary, depending upon the reactivity of the hydroxy lus, Capillaria, Heterakis, Toxocara, Ascaridia, Oxyuris, 

group being acylated. Where there is more than one 15 Ancylostoma, Uncinaria, Toxascaris and Parascaris. 

hydroxy group to be acylated, different reaction condi- Certain of these, such as Nematodims, Cooperia, and 

tions are employed to mini""** the formation of mix- Oesphagostomum attack primarily the intestinal tract 

tures. while others, such as Haemonchus and Ostertagia, are 

The acrylation reagents employed are generally the more prevalent in the stomach while still others such as 

halide, preferably the chloride, of the above loweral- 20 Dictyocaulus are found in the lungs. Still other parasites 

kanoyl groups. That is the loweralkanoyl halide reagent may be located in other tissues and organs of the body 

is generally employed. such as the heart and blood vessels, subcutaneous and 

In addition, the acylation reagent could be in the lymphatic tissue and the like. The parasitic infections 

form of the anhydride or of the halo formate. In the case known as helminthiases lead to anemia, malnutrition, 

of reactions carried out with the halide reagents, it is 25 weakness, weight loss, severe damage to the walls of the 

often advantageous to include in the reaction mixture a intestinal tract and other tissues and organs and, if left 

basic compound capable of reacting with and neutraliz- untreated, may result in death of the infected host The 

ing the hydrogen halide which is liberated during the hydrogenated C-076 compounds of this invention have 

course of the reaction. Tertiary amines are preferred unexpectedly high activity against these parasites, and 
such as triethylamine, pyridine, dimethylamino pyri- 30 in addition are also active against DiroMlaria in dogs, 

dine, dhsopropyl ethylamine and the like. The basic Nematospiroides, Syphacia, Aspiculuris in rodents, 

compound is required in equimolar amounts relative to arthropod ectoparasites of a nimals and birds such as 

the numbered moles of hydrogen halide being liberated, ticks, mites, lice, fleas, blowfly, in sheep Lucilia sp., 

however excess amounts, even using the basic com- biting insects and such migrating diperous larvae as 
pound as a solvent, are not detrimental. 35 Hypoderma sp. cattle, Gastrophilus in horses, and Cu- 

In the case of the A I compounds of O076, or of the terebra sp. in rodents, 
hydrogenated C-076 Al compounds there is only a The instant compounds are also useful against para- 
single hydroxy group, 4" hydroxy, which may be acyl* sites which infect humans. The most common genera of 
ated. The formation of the monosaccharide or the agly- parasites of the gastro-intestinal tract of man are Ancyl- 
cone still leaves only a single hydroxy group which may 40 ostoma, Necator, Ascaris, Strongyloides, Trichinella, 
be acylated, that is the 4' or 13 hydroxy group. Capillaria, Trichuris, and Enterobius. Other medically 

In the case of the 4", 4' and 13 hydroxy groups of important genera of parasites which are found in the 

C-076 Al compounds, the acylating reagent is dissolved blood or other tissues and organs outside the gastroin- 

in a suitable solvent, pyridine is preferred, and the acyl- testinal tract are the filiarial worms such as Wuchereria, 
ating reagent added. The reaction is maintained at from 45 Brugia, Onchocerca and Loa, Dracunculus and extra 

0' C to room temperature for from 4 to 24 hours. The intestinal stages of the intestinal worms Strongyloides 

product is isolated using known techniques. and TrichineHa. The compounds are also of value 

The B 1 compounds have 2 available hydroxy groups: against arthropods parasitizing man, biting insects and 

at the 4"(4' or 1 3) and the 5-positions. However, the two other dipterous pests causing annoyance to man. 
hydroxy groups have similar reactivities. When the 50 The compounds are also active against household 

reaction of the acylating agent in pyridine is carried out pests such as the cockroach, Blatella sp., clothes moth, 

at about room temperature for from 4 to 24 hours, the Tineola sp., carpet beetle, Attagenus sp., and the house- 

diacyl compound is recovered. When the reaction is fly Musca domestic* 

carried out at 0* C a mixture of the 4"(4' or 13) and 5 The compounds are also useful against insect pests of 
monoacyl compounds are recovered. To recover indi- 55 stored grains such as Tribolium sp., Tenebrio sp. and of 

vidua! compounds, the mixture is placed on a chromato- agricultural plants such as spider mites, (Tetranychus 

graphic column or a preparative layer chromatographic so.), aphids, (Acyrthiosiphon. sp.); against migratory 

plate of alumina or silica gel and the individual com- orthopterans such as locusts and immature stages of 

pounds are readily isolated. In addition, techniques such insects living on plant tissue. The compounds are useful 
as high pressure liquid chromatography may be em- 60 as a nematocide for the control of soil nematodes and 

ployed to separate mixtures of acylated compounds. plant parasites such as Meloidogyne spp. which may be 

The acyl compounds thus prepared are isolated from of importance in agriculture, 

the reaction mixture using techniques known to those These compounds may be administered orally in a 

skilled in this art. unit dosage form such as a capsule, bolus or tablet, or as 

The novel compounds of this invention have stgninV 65 a liquid drench where used as an anthelmintic in mam- 
cant parasiticidal activity as anthelmintics, ectoparastbV mals. The drench is normally a solution, suspension or 
rides, insecticides and acaricides, in human and animal dispersion of the active ingredient usually in water to- 
health and in agriculture. gether with a suspending agent such as bentonite and a 
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wetting agent or like excipient Generally, the drenches 
also contain an antifoaming agent. Drench formulations 
generally contains from about 0.001 to 0.5% by weight 
of the active compound. Preferred drench formulations 
may contain from 0.01 to 0. 1 % by weight. The capsules 5 
and boluses comprise the active ingredient admixed 
with a carrier vehicle such as starch, talc, magnesium 
stearate, or di-calctum phosphate. 

Where it is desired to administer the C-076 deriva- 
tives in a dry, solid unit dosage form, capsules, boluses 10 
or tablets containing the desired amount of active com- 
pound usually are employed. These dosage forms are 
prepared by intimately and uniformly mixing the active 
ingredient with suitable finely divided diluents, fillers, 
disintegrating agents and/or binders such as starch, 13 
lactose, talc, magnesium stearate, vegetable gums and 
the like. Such unit dosage formulations may be varied 
widely with respect to their total weight and content of 
the antiparasitic agent depending upon factors such as 
the type of host animal to be treated, the severity and 
type of infection and the weight of the host 

When the active compound is to be administered via 
an animal feedstuff, it is intimately dispersed in the feed 
or used as a top dressing or in the form of pellets which ^ 
may then be added to the finished feed or optionally fed 
separately. Alternatively, the antiparasitic compounds 
of our invention may be administered to animals paren- 
teraUy, for example, by intraluminal, intramuscular, 
intratracheal, or subcutaneous injection in which event ^ 
the active ingredient is dissolved or dispersed in a liquid 
carrier vehicle. For parenteral administration, the ac- 
tive material is suitably admixed with an acceptable 
vehicle, preferably of the vegetable oil variety such as 
peanut oil, cotton seed ofl and the like. Other parenteral 35 
vehicles such as organic preparation using solketai, 
glycerol formal, and aqueous parenteral formulations 
are also used. The active monosaccharide or aglycone 
C-076 compound or compounds are dissolved or sus- 
pended in the parenteral formulation for administration; 40 
such formulations generally contain from 0.005 to 5% 
by weight of the active compound. 

Although the antiparasitic agents of this invention 
find their primary use in the treatment and/or preven- 
tion of helminthiasis, they are also useful in the preven- 45 
tkm and treatment of diseases caused by other parasites, 
for example, arthropod parasites such as ticks, lice, 
fleas, mites and other biting insects in domesticated 
animals and poultry. They are also effective in treat- 
ment of parasitic diseases that occur in other animals so 
including humans. The optimum amount to be em- 
ployed for best results will, of course, depend upon the 
particular compound employed, the species of animal to 
be treated and the type and severity of parasitic infec- 
tion or infestation. Generally good results are obtained 55 
with our novel compounds by the oral administration of 
from about 0.001 to 10 mg. per kg. of animal body 
weight, such total dose being given at one time or in 
divided doses over a relatively short period of time such 
as 1-5 days. With the preferred compounds of the in- 60 
vention, excellent control of such parasites is obtained 
in animals by administering from about 0.025 to 0.5 mg. 
per kg. of body weight in a single dose. Repeat treat- 
ments are given as required to combat re-infections and 
are dependent upon the species of parasite and the bus- 65 
bandry techniques being employed. The techniques for 
administering these materials to animals are knows to 
those skilled in the veterinary field. 



When the compounds described herein are adminis- 
tered as a component of the feed of the animals, or 
dissolved or suspended in the drinking water, composi- 
tions are provided in which the active compound or 
compounds are intimately dispersed in an inert carrier 
or diluent. By inert carrier is meant one that will not 
react with the antiparasitic agent and one that may be 
administered safely to animals. Preferably, a carrier for 
feed administration is one that is, or may be, an ingredi- 
ent of the animal ration. 

Suitable compositions include feed premizes or sup- 
plements in which the active ingredient is present in 
relatively large amounts and which are suitable for 
direct feeding to the animal or for addition to the feed 
either directly or after an intermediate dilution or 
blending step. Typical carriers or diluents suitable for 
such compositions include, for example, distillers* dried 
grains, corn meal, citrus meal, fermentation residues, 
ground oyster shells, wheat shorts, molasses solubles, 
corn cob meal, edible bean mill feed, soya grits, crushed 
limestone and the like. The active hydrogenated C-076 
compounds are intimately dispersed throughout the 
carrier by methods such as grinding, stirring, milling or 
rumbling. Compositions containing from about 0.005 to 
2.0% weight of the active compound are particularly 
suitable as feed premixes. Feed supplements, which are 
fed directly to the animal, contain from about 0.0002 to 
0.3% by weight of the active compounds. 

Such supplements are added to the animal feed in an 
amount to give the finished feed the concentration of 
active compound desired for the treatment and control 
of parasitic diseases. Although the desired concentra- 
tion of active compound will vary depending upon the 
factors previously mentioned as well as upon the partic- 
ular C-076 derivative employed, the compounds of this 
invention are usually fed at concentrations of be tw een 
a0000l to 0.002% in the feed in order to achieve the 
desired antiparasitic result 

In using the compounds of this invention, the individ- 
ual hydrogenated C-076 components may be prepared 
and used in that form. Alternatively, mixtures of two or 
more of the individual hydrogenated C-076 components 
may be used, as well as mixtures of the parent C-076 
compounds other C-076 compound or other active 
compounds not related to C-076 and the compounds of 
this invention. ■ 

In the isolation of the C-076 compounds, which serve 
as starting materials for the instant processes, from the 
fermentation broth, the various C-076 compounds will 
be found to have been prepared in unequal amounts. In 
particular an "a" series compound will be prepared in a 
higher proportion than the corresponding "b" series 
compound. The weight ratio of "a" series to the corre- 
sponding 'V series is about 75:25 to 99: J. The differ- 
ences between the *V series and "b" series is constant 
throughout the C-076 compounds and consists of a 
sec-butyl group and an iso-propyl group respectively at 
the 25 position. This difference, of course, does not 
interfere with any of the instant reactions. In particular 
may not be necessary to separate the "b" components 
from the related "a** component Separation of these 
closely related compounds is generally not practiced 
since the "b" compound is present only in a very small 
percent by weight, and the structural difference has 
negligible effect on the reaction processes and biologi- 
cal activities. 

In particular it has been found that the starting mate- 
rials for the compounds of this invention are very often 
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prepared in a ratio of about 80% C076 Bla or. Ala and "mixture of the hydrogenated prb4^ 

20% C-076 Bib or Alb. Thus the preferred composi- rial. The mixture is rehydrogenated in 55 ml. of benzene 

tion of this invention is one which contains about 80% adding 310 mg. of tris (triphenylphosphine) rhodium CI) 

of the "a" component and 20% of the *V component chloride and stirring for 21 hours at room temperature 

The C-076 compounds of this invention are also use- 5 under 1 atmosphere of hydrogen pressure. The solvent 

ful in combatting agricultural pests that inflict damage ^ removed in vacuo and the residue chromato graphed 

upon crops while they are growing or while in storage. <m g Q g of s |y ca gd us i n g 40:60 mixture of ethyl acetate 

The compounds are applied using known techniques as ^ mel hylene chloride as eluant. 10 Ml. fractions are 

sprays, dusts, emulsions and the like, to the growing or ^ ^ product appears in fractions 26-80. These 

stored crops to effect protection from such agricultural to fractions m combined and evaporated to dryness m 

P** 6 - , tJ , . - «. . vacuo affording a yellow oil. The oil is dissolved in 

The following examples are provided morto that i VO phiuzed affording a pale yellow pow- 

this invention might ^^^^^ m J^L* is Stifled as 2^SyaTo076 Bla by 

not to be construed as limitative of the invention. uw ~ j is** Yru _..-f,v nr ^^*;^ 

Tie hydrogenated OW6 derivatives prepared in the , 5 mass spe^ometry and 300 MHz nucto magnetic reso- 

following examples are generally isolated as amorphous nance. 0.976 G. of product is obtained, 

solids and not as crystalline solids. They are thus char- EXAMPLE 4 

acterized analytically using techniques such as mass , w 

spectrometry, nuclear magnetic resonance, and the like. 22,23-Dihydro O076 Ala Monosaccharide 

Being amorphous, the compounds are not characterized 20 \\2 Mg. of 22^3-dihydro C-076 Ala is dissolved in 

by sharp melting points, however, the chromatographic i 1ml of 1% sulfuric acid in isopropanol and stirred for 

and analytical methods employed indicate that the com- ^ hQun ftt room temperature, the reaction mixture is 

pounds are pure. diluted with chloroform to a volume of about 5.0 ml. 

EXAMPLE 1 and washed with saturated aqueous sodium bicarbonate 

^ i7 <-_n7A ai« solution and sodium chloride solution. The organic 

2203-Dihydro O076 Ala layer is dried over sodium sulfate and evaporated to 

51.0 Mg of C-076 Ala and 14.4 mg. of tris (triphenyl- < j r y ne8fi m vacuo affording an oil. The oil is placed on a 

phosphine) rhodium (I) chloride are combined in 3.5 ml. ge j preparative layer chromatography plate and 

of benzene and hydrogenated for 20 hours at room ej u ted with 5% tetrahydrofuran in chloroform. The 

temperature under atmospheric pressure, The crude » product ^ removed from the plate and Jyopbilized from 

reaction mixture is chromatographed on a preparative $2 mg . f a white powder which is 

layer chromatography plate eluting twice wrfh 10% MHz nuclear magnetic resonance and 

tetrahydrofuran in chloroform. The product is removed ^ spectrometry as 2W3-dihydro C-076 Ala mono- 
from the support using ethyl acetate which is evapo- mass specironwiry as ^« j 
rated to dryness and the residue analyzed with 300 MHz V saccharide, 

nuclear magnetic resonance and mass spectroscopy EXAMPLE 5 

indicating the preparation of 22,23*Iihydro C-076 Ala. ;^ Dihyd ro C-076 Ala Aglycone 

EXAMPLE2 io.l Mg.of 22,23^yd^C>076 Ala is stirred for 20 

22,23-Dihydro C-076 Bla 40 hour8 m 1.1 ml. of 1% sulfuric acid in methanol at room 

The solution of 87.3 mg. of C-076 Bla in 6 ml. of temperature. The reaction mixture is treated as in Ex- 
benzene containing 25 mg. of tris (triphenylphosphine ample 4 affording an oil which is purified by preparative 
rhodium (I) chloride is hydrogenated for 4 hours at layer chromatography on silica gel eluting with 5% 
room temperature under 1 atmosphere of hydrogen 45 tetrahydrofuran in chloroform. The product is removed 
pressure. Preparative layer chromatography on silica from the chromatography plate and lyophitized from 
gel eluting with 20% tetrahydrofuran in chloroform benzene affording 42 mg. of a white powder which 300 
recovers starting material. The sample is rehy- MHz nuclear magnetic resonance and mass spectrome- 
drogenated following the above conditions for 19 try indicate to be 22,23-dihydro C-076 Ala aglycone. 
hours. Preparative layer chromatography recovers 55 ^ 

mg. of 22,23-dihydro C-076 Bla which is identified by EXAMPLfc t> 

mass spectrometry and 300 MHz nuclear magnetic reso- 22,23-Dihydro C076 Bla Monosaccharide 



nance 



395 Mg. of 22,23-dihydro C-076 Bla is added to a 
EXAMPLE 3 stirred solution of 50 ml. of 1% sulfuric acid in isopropa- 

2203-Dihydro C-076 Bla 55 ™* and the solution is stirred for 14 hours at room 

... . temperature. The reaction mixture is treated as m Ex- 

A solution of 1.007 g. of C-076 Bla, 314 mg. °f tris 4 afford 0.404 g. of a foam afto lyophflization 

(triphenylphosphine) rhodium (0 chloride and 33 ml. of ^ beMeDCt foam fe chromatographed on 6 pre- 
benzene is hydrogenated for 21 hours at room tempera- ve ^ d ^ mtography p i atc8 duting 

ture under I atmosphere of hydrogen pre^ure The «0 J~ tetrahydrofuran in chloroform. The 
so vent * removed m vacuo and monosaccharide with a Rf 0.15 is collected and washed 

8 'ASST™ r,f? froT^TX gel with a total of 650 ml of ethyl ace- 

and filtered. The filtrate is placed on a column of to g. " , . - 

of silica gel elutmg with a 1:1 mixture of methylene tate. T1* combmed washings are evaporated to dryness 
chlorid and ethyl acetate taking 10 ml. fractions. Frao 65 and the residue lyophilued from benzene to afford 

.*£ l£* are combined and evaporated to dryness 0.2038 g. of.2M3-dihy.bo C476 Bla nwnosacchande 

affording 1.1 18 g. of a solid material which is indicated which high pressure liquid chromatography indicates to 

by high pressure liquid chromatography to be a 60/40 be essentially pure. 
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EKAMPrR 7 times with 3 ml. portions of ether. The combined ether 

extracts are then washed 3 times with 3 ml portions of 

22^23-Dihydro C-076 B la Aglycone water and dried over magnesium sulfate and evaporated 

9.7 Mg. of 22^3-dihydro C-076 Bla U stirred over- to dryness in vacuo. The oil is cbromatogrtphed on 
night in 1 ml. of a 1% sulfuric acid in methanol solution. 5 preparative layer silica gel chromatography plates elut- 
The reaction mixture is treated as in Example 4 and the ing twice whh 5% tetrahydrofuran in chloroform af- 
a olid material treated with preparative layer chroma- fording 5.8 mg. of 4"*0-acetyl-22 v 23-dihydi i o C-076 Bla 
tography on silica gel eluting with 10% tetrahydrofuran and 5.8 mg of 4'\5-di<>-acetyl-22,23-dUhyro C-076 Bla 
in chloroform. The oil recovered from the chromatog- after lyophilizatkm from benzene. The structures are 
raphy plate is lyophilized from benzene affording 4.7 10 confirmed by 300 MHz nuclear magnetic resonance and 
mg. of a white powder which 300 MHz nuclear mag- mass spectrometry. 

netic resonance and mass spectrometry indicate to be w ^ 

2203-dibydro C-076 Bla aglycone. EXAMPLE 1 1 

EXAMPLE 8 15 22^D*ydro C-076 Bla 

~- - M , m a i & of C-076 Bla is dissolved in 1540 ml. of toluene 

22,23-Dihydro C-076 Bla Aglycone md mtroduced ^ a 4 ^ aatoclaV e. To this is 

0.486 G. of 22,23-dihydro C-076 Bla is added to a added 3.9 g. of tris (triphenylphosphine) rhodium (I) 
stirred solution of 50 ml. of 1 % sulfuric acid in methanol chloride (Wilkinson's catalyst). A hydrogenatkm pres- 
and the reaction mixture stirred for 13 hours at room 20 sure of 40 psi. and a temperature of 40* C. is maintained 
temperature. The reaction mixture is diluted with 250 with stirring for 4j hours. At the end of this period 
ml. of methylene chloride and washed with 50 ml. of liquid chromatographic analysis indicates 98% yield of 
saturated aqueous potassium bicarbonate and 50 ml. of dihydro C-076 Bla with 1.5% of tetrahydro C-076 B la- 
water. The aqueous layer is washed twice with 20 mL The toluene is removed by evaporation in vacuo and 
portions of methylene chloride and the combined or- ^ ^ 4^ ^ gum dissolved in ethanol at a rate of 4 ml. 
game phases are dned with saturated bnne and sodium of et hanol per gram of product Formamide at a rate of 
sulfate and evaporated to dryness m vacuo affording l0 ^ ^ „ &m ^ * ftd(ird ^ the solution 

0.480 g. of a pale yellow foam The foam is dissolved in heated on the steam bath to 4O--50* while added water 
4 ml of methylene chloride and placed on 4 preparative karate of 2 ml. per gram of product After crystallize 
Uyer chromatography silica gel plates and duted4 ^ oommences ^ e ^ eal ^ the solution 

tunes with 4% tetrahydrofuran and chloroform. The .ti™^ * A ™,i ^«t, ~- 

product is recovered from the silica gel plates affording ^ uJ^E* 

an oily residue which is ryophilized from benzene^ ** d tt J'™**!^ * 3 

fording 255.8 mg. of a white solid. Traces of methyl ^ 1 V*f™**f drwd m vacuo overm^t 
olean£oside are indicated to be present in the solid „ n * ^^^^J* ^^uV^^f 
material. The white solid is then lyophilized again from 33 wa ™* *> » Con the steam bath. Water, 150 mL 
benzene and placed under high vacuum for 20 hours to *L° W ' V stutm ^ When solution is complete 
remove the impurity affording 22,23-dihydro C076 Bla »t 35 C the beat is removed and the solution allowed to 
aglycone. cool slowly overnight The crystals are removed by 

filtration and washed with 50% aqueous ethanol and 
EXAMPLE 9 40 dried tn vacuo overnight affording 32.55 g. of 22,23- 

4"-Oacetyl-22 f 23-Dihydro C-076 Ala dihydro C-076 Bla with a m.p. of 155M57* C 

6.8 Mg. of 22,23-dihydro C-076 Ala is dissolved in 40 PREPARATION J 

?™?L ^^ 0US ^1 C J nd A 250 mL baffled Erlenmeyer flask conuuning 50 ml. 

treated with 20 drops of acetic anhydride. The reaction 45 of ^ foilowm medium,. 

mixture is allowed to warm to room temperature and 

stirred overnight The reaction mixture is diluted with 5 . 



ml. of ether and 6 ml. of water and the layers separated. Lactose 24% 

The aqueous phase is washed twice with ether and the Distiller'* soluble xm 

organic layers combined and back washed 3 times with 50 Aatoiywd yeast. Ardaxmac pH 0.5% 

water. The ether layer is dried over magnesium sulfate pH ■ before iteritiation 7.0 

and evaporated to dryness in vacuo affording an oil. 

The oil is chromatographed on silica gel preparative is inoculated with the contents of one frozen vial of 

layer chromatography plates eluting with 5% tetrahy- Streptamyces avermitUis MA 4848 and mcubated on a 

drofuran in chloroform. The product is recovered from j 5 rotary shaker at 28* C for 24 hours at 150 RPM. 

the plates and lyophilized from benzene affording 6.1 10 Ml. of the above fermentation media is employed 

mg. of 4"-C-acetyl-22 I 23Kiaydro C-076 Ala as deter- to inoculate 500 mi of the same medium as above in a 2 

mined by mass spectrometry at 300 MHz nuclear mag- lher baffled Erlenmeyer flask. The fermentation media 

netic resonance. is incubated at 150 RPM on a rotary shaker at 28* C for 

EXAMPLE 10 60 24 hours. 

All of the foregoing media is employed to inoculate 

4 -0-acetyl-22,23-Dibydro C-076 Bla and 4^7 liters of the following media in a 756 liter stainless 

4'>di-0.acetyl 22^3-Dfliydro C-076 Bla fcrmenton Rawes6 

18.6 Mg. of 22,23-dihydro C-076 Bla is dissolved in 

63 drops (about 1 ml.) of dry pyridine and treated with 65 

9 drops of acetic anhydride at 0* C. The reaction is Dana's totuWcs tM 

stirred under nitrogen for 6 hours at 0* C The mixture Aotoiyied yeast. Arftmiae pH OMfe 

is then quenched with 5 ml. of water and extracted 3 Poiygtycol 2000 032 mL/titer 



pH - before sterilization 7.0 



Dextrose 


4J% 


Peptonized milk 


2.4% 


Aotolyzed yeast, Ardamine pH 


(US% 


PolygJycol 2000 


2J mL/lker 


pH - before tteriUzatton 


7.0 
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-continued Uycr volume of 110 liters. The ether layer is concen- 

trated in vacuo, to a minim am volume, keeping the 
temperature less than 25* C 40 Liters of methylene 
chloride is added to the residue and the solution is evap- 
The fermentation media is incubated at 28" C for 40 5 orated to dryness. This procedure is repeated and the 
hours with an air flow 10 cubic feet per minute and an final residue concentrated in vacuo at 50* C. to dryness, 
agitation rate 130 RPM. 

230 Liters of the above media is employed to tnocu- PREPARATION 3 

late 4,3 10 liters of the following medium in a 5,670 liter A 30 centimeter diameter column is prepared with a 
stainless steel fermenton 10 layer of 34 kilograms of activated alumina followed by 

a layer of 34 kilograms of activated carbon in a solution 
of methylene chloride. The residue from the previous 
example is dissolved in methylene chloride to a volume 
of 34 liters and applied to the column and eluled with 34 
liters of methylene chloride, these fractions are dis- 
carded. A 3% solution of isopropanol and methylene 
■ * • . chloride (20.8 liters of isopropanol and 660 liters of 

The fermentation COTtoues for 144 hours at 26 C with methylene chloride) is applied to the column and eluted 
^^IMRPM .3 cubic feet per imnirte and agita. m approximately 200 liter fractions. The combined fco- 
IL } . _ _ - , , propanol and methylene chloride fractions are evapo- 

The fennentauon media are ffltoed and the mycehal ratfid mvacuoata bath temperature of about 6CT C to 
fUter cake washed with about Stthters of water, the a vo]ume rf abQut M bath t^perature is 

filtrate and washings are discarded. The niter cake is , . . ... — , . a . r . 

agitated withabTtlSOO liters of acetone for about one ^ "^^TT^ 

hour and filtered. The filter cake is washed with a mix- 2S *2T? m ™? » e m » P"* 

ture of about ISO liters of acetone and 40 then of deion- 10 parte hexane and one part meth- 

ized water affording about 2000 liters of extract rf l 5 J lXe ?J^ *? Ut,0n *. t 

The foregoing fermentation and extraction is re- jj*? 10 LH-2 ° colunln of * e 

pealed on the same scale affording a further 2000 liters nex ^ example, 
of acetone extract which is combined with the first 30 PREPARATION 4 

extract and evaporated to a volume of about 800 liters. . „ _ . 

The pH of the concentrate b adjusted to about 4.7 with A 30 c^meter diarneter colum is pq»red m 
concentrated hydrochloric acid and combined with ™*hanol with 36 bJograrns of Sephadex LH-20 (avail- 
about 800 liters of methylene chloride. The combined able from Pharmacia Fine Chemicals, 800 Centennial 
solvents are agitated for about 4 hours and separated. 35 Avcnue ' Piscataway, NJ. 08854) and washed with a 
The aqueous layer is combined with an nHHitirmal 800 solvent consisting of 10 parts methylene chloride, 10 
liters of methylene chloride and agitated for about 4 P 31 ^ hexane and one part methanol. One-fourth of the 
hours. The layers are separated and each methylene 0076 solution of Example 10 is applied to the column 
chloride extract separately treated with about 10 kilo- tne column eluted at a rate of 250 mi per minute, 

grams of Super-Cel and filtered. Both extracts are evap- 40 Two 20 utcr forecuts are collected and discarded fol- 
orated to a combined volume of about 60 liters. lowed by 20 two liter rich cuts Odentified as fractions 

1-20), followed by a single 20 liter tail cut, which is 
PREPARATION 2 discarded. Fractions 1-8 are found to contain the C-076 

The 60 liter solution of C-076 in methylene chloride A compounds and fractions 9-20 are found to contain 
of the previous example is concentrated to dryness in 45 C-076 B compounds, 
vacuo and the residue is combined 3 times with 60 liter PREPARATION 5 

portions of methanol and evaporated to dryness to re- 
move any residual methylene chloride. The firm! metha- The process of Preparation 4 is repeated on the same 
nol concentrate volume is approximately 36 liters. The scale three more times and all of the fractions contain- 
methanol solution is stored overnight and filtered. The 50 ing the C-076 B components (fractions 9-20) are corn- 
filter cake is washed with 40 liters of fresh methanol and bined and evaporated to dryness, affording 818 g. of 
the methanol filtrates and washings are combined. The crude mixed C-076 B components. The sample is found 
methanol solution is combined with 95 liters of ethylene to contain 55% C-076 Bl and 39% of C-076 B2. 680.5 
glycol and 130 liters of heptane. The 2 layer solution is O. of this sample is dissolved in 2 liters of methylene 
agitated for 5 minutes and the lower layer (ethylene 55 chloride and placed in a 22 liter three neck round bot- 
glycol and methanol) is separated. The heptane solution torn flask followed by the addition of 1 3.6 liters of meth- 
is washed with a mixture of 20 liters of ethylene glycol anol. The methylene chloride is removed by distillation, 
and 6.3 liters methanol. After five minutes of agitation, 13.6 Liters of ethylene glycol is added as the methanol 
the lower layer is separated and combined with the first is being distilled under reduced .pressure. The rate of 
ethylene glycol/methanol extract An equal volume of 60 distillation is maintained such that the temperature of 
water (approximately 150 liters) containing 79 g. of salt the solution did not go below 65* C When the addition 
per liter is added to the ethylene glycol/methanol ex- of the ethylene glycol b complete, the solution is aJ- 
tracts. This solution is extracted with 120 liters of ethyl lowed to cool at 5* C for sixteen hours. The crystals are 
ether with agitation for 5 minutes. The ether layer is filtered and washed with 1 liter of cold ethylene glycol, 
washed with 75 liters of water (j volume) and agitated 65 The crystals are then redissolved in 2 liters of methy- 
for 5 minutes and the layers separated. This procedure is lene chloride the solution placed in a 22 liter three 
repeated an additional 2 times (the final water wash necked round bottom flask. The procedure described 
contains 20 g. of salt per liter) affording a final ether above is repeated twice. The first time 12.5 liters each of 
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methanol ~and ethylene glycol is employed and the 
ond time 13.6 liters each of methanol and ethylene gly- 
col is employed. The final crystals are washed with 1 
liter of cold ethylene glycol and 1 liter of water. The 
crystals are dissolved in 4 liters of water and dried by 
filtering through sodium sulfate. The benzene solution 
is concentrated to a volume of 2 liters and lyophilized 
affording 241.2 gm. of a white powder consisting of 
98% C-076 Bi and 1% of O076 B* 

The mother liquors (22 liters) from the first two crys- 
tallizations above are combined and diluted with 22 
liters of water. The aqueous solution is extracted with 
60 liters of toluene and again with IS liters of toluene. 
The toluene extract is then washed with 48 liters of 
water. The organic phase is filtered through Super-Cel 
to remove any residual water and evaporated affording 
336 gm. of solid material consisting of 79% C076 B2 
and 16% C-076 Bi compounds. 

PREPARATION 6 

In the four Sephadex LH-20 columns of the proce- 
dure of Preparation 4, fractions 1-8 contain the C-076 A 
compounds and are combined. By HPLC analysis the 
mixture is found to contain 252 g. of C-076 A2a, 16 g. of 25 
A2b. 94 g. of Ala and 24 g. of Alb. The material is 
dissolved in a solvent system consisting of hexane:- 
toluenermethano) in the proportion of 6:1:1 and applied 
to the Sephadex LH-20 column of the same dimensions 
as the one used in Preparation 4 in the above solvent 10 
Fractions are collected at the rate of 250 ml per minute 
and a 20 liter forecut is collected and discarded. Further 
elution affords 2 additional 20 liter forecuts which are 
also discarded and 50 four liter rich cuts which contain 
C-076 A compounds. Fractions 3-8 are found to contain 35 
predominately C-076 Al components (40.2 g. Ala and 
6.7 Alb), and fractions 29-36 are found to contain 
C-076 A2 compounds (1 17.2 g. A2a and 7.35 g. of A2b). 
Fractions 9-28 contain a mixture of C-076 Al and A2 
compounds. 

PREPARATION 7 

A sample of 1 50 g. of C-076 BI from Preparation 5 is 
dissolved in 3 liters of a solvent mixture of hexane:- 
tolueneimethanol in the ratio of 3:1:1. The solution is * 5 
passed through a column of Sephadex LH-20 (of the 
same dimensions as the one used in Preparation 4) in the 
above solvent taking fractions at the rate of 250 ml. per 
minutes. After two 20 liter portions of the solvent mix- 
ture are collected and discarded, forecut of 10 liters is 
taken and discarded. Then 30 richcuts of 2 liters each 
are taken. Fractions 1-13 and 25-30 are discarded. 
Fractions 14-16 are combined and contain . 80 g. of pre- 
dominately C-076 Bla. Fractions 22-24 are combined 55 
and contain 6.7 g. of predominately C-076 Bib. Frac- 
tions 17-21 contain a mixture of C-076 Bla and Bib. 

Fractions 17-21 above are combined and concen- 
trated and passed through a Sephadex LH-20 column 
with the same solvent system as above. Three 20 titer $0 
forecuts are taken and discarded. Richcuts are then 
taken as follows: 5 cuts of 2 titers each (fractions 1-5); 
20 cuts of 1 liter each (fractions 6-25); and 10 cuts of 2 
liters each (fractions 26-35). Fractions 1-15 are dis- 
carded; fractions 16-21 contain 13.5 g. of C-076 Bla and 65 
0.4 g. of C-076 Bib; fractions 22-26 contain 44 g. of 
C-076 Bla and 0.13 g. of C-076 Bib; tractions 27-30 
contain 10.2 g. of C-076 Bla and 0.8 g. of C-076 Bib. 
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PREPARATION 8 

A mixture of all 8 C-076 components are chromato- 
grapbed on a high pressure liquid chromatography 
column 4 mm.x30 cm. packed with 10 micron >i Bon- 
dapak Cig silica gel (available from Waters Associates 
inc.. Maple Street, Milford, Massachusetts 01757) elut- 
ing with 85:15 (v/v) methanol; water at a constant 40* C 
At a flow rate of 1.2 ml per minute all eight compounds 
are separated and the elution volumes, which under the 
foregoing constant conditions are characteristic of the 
individual compounds are as follows: 



40 



so 



Hurioo Volume (Ve) Ml 



C-076 Bib 


5.90 


C-076 B 2 a 


6-52 


C076 A 2 b 


7.12 


C-076 Ajt 


7.88 


C-076 B|b 


8J6 


O076 Bit 


9.60 


C-076 Aib 


10.24 


C-076 A [a 


I1.B8 



The separation of C-076 "b" components from the 
respective "a" components is accomplished using tech- 
niques such as high pressure liquid chromatography. An 
absolute methanol solution of 30 microliters of a mix- 
ture of C-076 Ala and Alb, estimated to contain 30 
micrograms of C-076 Alb is placed on a 3x250 mm. 
high pressure liquid chromatography column contain- 
ing Spherisorb 5 micron ODS (available from Spectra 
Physics) as packing. The column is eluted with 85:15' 
methanol -water at a rate of 0.15 rnL/min, The elution of 
the products are followed by observing the ultraviolet 
absorption of the eluent and collecting die individual 
components at the outlet of the UV monitor. 30 Micro- 
grams of C-076 Alb is recovered in this manner. 

What is claimed is: 

1. A compound having the formula: 



CH3 




wherein 
Ri is iso-propyl or sec-butyl; 
R2 is methoxy, hydroxy or loweralkanoyloxy; and 
R3 is hydrogen; loweralkanoyl; a-L-oleandrosyl; 4'- 

loweralkanoyl-a-L-oieandrosyl; 4'*{a-L-olean- 

drosyt)-a-L-oleandrosyl, 4"-loweraIkanoyl-4'-(o> 

L-oleandrosyl)-<i-L-oleandrosyl. 
2. The compound of claim 1 wherein: 
R] is tso-propyl or sec-butyl; 
R2 is methoxy or hydroxy; and 
R3 is hydrogen, a-L-oleandrosyl or 4'-(a-L-olean- 

d^osyf)-a-L-oleandrosyL 
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- 3.- The compound of claim 2 wherein Ri is iso-propyL- 

4. The compound of claim 2 wherein R] is sec-butyl. 

5. The compound of claim 4 which is 22^3-dihydro- 
C-076 Ala. 

6. The compound of claim 4 which is 22^25-dDiydro- 5 
O016 Bla. 

7. The compound of claim 4 which is 22,23-dihydro- 
C-076 Ala aglycone. 

8. The compound of claim 4 which is 22,23-dihydro- 
C-076 Bla aglycone. 10 

9. The compound of claim 4 which is 22,23-dihydro 
C-076 Ala monosaccharide. 

10. The compound of claim 4 which is 22,23-dihydro 
C-076 Bla monosaccharide; 

11. The compound of claim 1 wherein the loweral- IS 
kanoyl group of R3 is acetyl. 

12. The compound of claim 11 which is 4"-CVacetyl- 
22,23-dihydro C-076 Ala. 

13. The compound of claim 11 which is 4"-0-acetyl- 
22,23-dihydro C-076 Bla. 20 



14. The compound of claim 11 which is 4", 5-di-O- 
acetyl 22,23-dihydro C-076 Bla. 

15. A method for treating for parasites which com- 
prises treating the animal or area infected with parasites 
with an effective amount of one or more compounds of 
claim 1. 

16. The method of claim 15 wherein the active com- 
pound is C-076 Bla. 

17. The method of claim 15 wherein the active com- 
pound is a mixture of about 80% C-076 Bla and 20% 
C-076 Bib. 

18. A composition for the treatment of parasitic infec- 
tions which comprises an inert carrier and one or more 
compounds of claim 1. 

19. The composition of claim 18 wherein the active 
compound is C-076 Bla. 

20. The composition of claim ifc wherein the active 
compound is a mixture of about 80% C-076 Bla and 
20% C-076 Bib. 
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STROMECTOL® (Ivermectin) 
Chronology of Events 



Date 



Event 



12/1/89 Start of Gentilini Clinical Study, Protocol 004 (a non-IND 
study). 

7/16/90 First Case Report Form received in Gentilini Clinical 
Study. 

7/17/90 Original IND (35,136) is submitted to FDA. 

7/26/90 Chemistry and Manufacturing Amendment is submitted to 
Agency regarding composition, method of manufacture 
and control, and sample label copy for Ivermectin Tablets, 
6mg. 

8/30/90 Start of Gann Clinical Study, Protocol 015. 

1 1/5/90 Start of Burk Clinical Study, Protocol 014. 

5/1/91 Start of Dreyer Clinical Study, Protocol 020 (a non-ID 
study). 

7/30/91 Last Case Report Form received in Gentilini Clinical 
Study. 

8/19/91 First Case Report Form received in Burk Clinical Study. 

9/17/91 First Annual IND Progress Report is submitted to FDA. 

4/7/92 First Case Report Form received in Dreyer Clinical Study. 

5/28/92 Last Case Report Form received in Dreyer Clinical Study. 

6/5/92 First Case Report Form received in Gann Clinical Study. 

9/3/92 Second Annual IND Progress Report is submitted to FDA. 

10/29/92 Last Case Report Form received in Gann Clinical Study 

12/1 1/92 Background Package for Pre-NDA meeting is submitted to 
FDA. 

12/29/92 Last Case Report Form received in Burk Clinical Study. 



STROMECTOL® (Ivermectin) 
Chronology of Events 



Date 
1/6/93 

2/1 1/93 

9/17/93 
12/13/93 



12/28/93 
6/16/94 

9/29/94 
5/3/95 

7/20/95 



Event 



MRL had a pre-NDA meeting with the FDA. At that time, 
FDA encourages us to include data from all treatments for 
strongyloides (such as compassionate treatments, overseas 
data, publications, etc.). At the same time it was decided 
that the claim could not be filed under Orphan Drug 
Regulations because of the need to include Puerto Rico, 
Guam, and other US territories. 

MRL minutes to the 1/6/93 pre-NDA meeting is submitted 
to FDA. CDER did propose alternatives to enhance the 
existing data and encouraged MRL to file the NDA with 
consideration to their recommendations. The claim will 
not be filed under Orphan Drug Regulations. 

Third Annual END Progress Report is submitted to FDA. 

Letter is submitted to Agency to inform them that MRL is 
suspending plans to file an NDA for the treatment of 
strongyloidiasis. MRL asks the Agency if they would 
consider adopting an EC concertation philosophy since the 
French reviewed and approved this claim and review the 
French dossier. 

MRL requests authorization to export ivermectin bulk drug 
to Holland for formulation into tablets, which are shipped 
to France for final packaging for donation for human use 
for the treatment of Onchocerciasis. 

MRL response to request for information regarding export 
report. Attached are two letters of approval for 

MECTIZAN® dated 10/15/87 and copies of the French 
approval letters translated to English. 

Fourth Annual IND Progress Report is submitted to FDA. 

Pre-NDA background package is submitted to FDA. 
Inform CDER of the interest of MRL to file an NDA for 
the use of Ivermectin in the treatment of both 
Strongyloides and Onchocerciasis. 

Chemistry and Manufacturing Amendment is submitted to 
the Agency regarding 6mg French Blister Pacs. 
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STROMECTOL® (Ivermectin) 
Chronology of Events 



Date 



Event 



8/9/95 Preclinical Pharmacology and Toxicology information is 
submitted to the Agency. (Exploratory Acute Oral Toxicity 
Study in Mice TT #94-2800). 

9/15/95 Draft Clinical Study Report prepared for Dreyer Clinical 
Study. 

9/29/95 Draft Clinical Study Report prepared for Gentilini Clinical 
Study. 

1 1/2/95 Letter is sent from Merck to the Agency submitting the 
Chemistry, Manufacturing and Controls proposal as 
indicated during a phone conversation between MRL and 
FDA on 11/1/95. 

1 1/5/95 Draft Clinical Study Reports prepared for Gann and Burk 
Clinical Studies. 

1 1/6/95 Fifth Annual IND Progress Report submitted to FDA. 

2/2/96 Clinical Study Report approved for Dreyer, Gann and 
Burk Clinical Studies. 

2/7/96 Clinical Study Report approved for Gentilini Clinical 
Study. 

3/29/96 New Drug Application (20-721) is submitted to FDA 
(NDA 20-721 changed on 7/23/96 to NDA 50-742). 

4/16/96 Letter is sent from Merck to FDA containing a listing of 25 

countries in which MECTIZAN® is approved and the 
Physicians Circulars that are currently being used in each. 

(MECTIZAN® is ivermectin for the treatment of 
onchocerciasis under the Merck donation program to 
countries endemic with river blindness) 



5/22/96 



Letter is sent from Merck to FDA that contained the 
addresses of the manufacturing sites of both bulk drug 
substance and finished tablets. 
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STROMECTOL® (Ivermectin) 
Chronology of Events 



Date 

5/23/96 

6/28/96 

7/9/96 

7/16/96 
7/19/96 

7/22/96 

7/23/96 
7/23/96 

7/24/96 
7/31/96 



Event 



"60 Day" Teleconference meeting is held with FDA. MRL 
is informed by FDA that the NDA for Ivermectin is fileable 
for both indications, strongyloidiasis and onchocerciasis. 

Letter is sent from Merck to FDA regarding Serious 
Adverse Experiences at a nursing home in Canada. (These 
studies were carried out under a non-IND compassionate 
use protocol. 

As requested by the agency at the u 60 day" teleconference, 
Patient Line Listings from the original and supplemental 
MAA were sent to the FDA. 

As requested by FDA Biopharmaceutics Reviewer, 
responses to 5 questions were sent to FDA. 

Summary reports by the French Agency on the original 
and supplemental Marketing Authorization Applications 
(MAA's) are sent to FDA as requested at the "60-Day" 
teleconference meeting on May 28, 1996. 

Letter sent to FDA to address Dr. Colangelo's (FDA) 
concerns regarding determination of the half-life of 
ivermectin as requested at a teleconference held on 6/14/96 
between MRL and FDA. 

MRL received a Fax containing comments from the FDA 
chemist. 

The NDA number for ivermectin has been changed from 
"20-721" to "50-742" per a telephone conversation 
between Mr. Frank Ricci (MRL) and Ms. Pauline Fogarty 
(FDA). This change was required because of the change 
in classification from 505 to 507. 

Letter is sent to Mr. Falcone (FDA) regarding a listing of 
Ivermectin Tablet, bulk drug substance, analytical columns 
and other supportive documentation requested for 
submission to FDA for Methods Validation testing. 

Four month Safety Update Report (Item 9) is sent to FDA. 



STROMECTOL® (Ivermectin) 
Chronology of Events 



Date 



Event 



8/1/96 Telephone conversation between Dr. Brown (MRL) and 
Dr. Mathew Thomas (FDA, Clinical Investigations 
Branch, Pharmacologist) regarding finalization of plans to 
inspect the Gentilini/Datry site from September 16-20, 
1996. 

8/6/96 Diskette containing the 3 clinical study reports is sent to 
FDA for their use in reviewing the Clinical Documentation 
portion of the NDA and preparing the clinical assessment 
report for ivermectin. 

8/14/96 Case report forms sent to Dr. Mathew Thomas (FDA, 
Clinical Investigations Branch) for use in the inspections 
taking place at the Gentilini study in Paris. 

8/16/96 Teleconference is held between MRL and FDA regarding 
the statistical Review of NDA 50-742. In addition, at the 
same time Merck was advised that NDA 50-742 is on a 
priority review. 

8/23/96 As requested at the 8/16/96 teleconference, ASCII files for 
the strongyloidiasis clinical studies (Protocols 004 
(Gentilini) ,01 4 (Burk),015 (Gann), and 020 (Dreyer) are 
sent to FDA. 

8/27/96 FDA request of materials for inspection of Dr. Gentilini's 
site in Paris are sent to Ms. B.J. Marciante of the FDA 
who will be working with Dr. Mathew Thomas (FDA, 
Clinical Investigations Branch) in the inspection. 

8/28/96 Responses to questions from Dr. Coyne (sent to MRL via 
fax on 8/16/96) are submitted to FDA. These responses 
were provided by Dr. Marti of WHO. 

8/28/96 Responses to 13 Chemistry Issues and 4 Microbiology 
issues which were requested via fax on 7/23/96 from Ms. 
Pauline Fogarty (CSO) are sent to FDA. 
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9/3/96 ASCII files containing demographic, safety and efficacy 
parameters were provided to the FDA for onchocerciasis 
clinical studies as requested in a teleconference held on 
8/16/96 between Merck and FDA. Similar files were 
provided to the Agency for strongyloidiasis studies in 
August 1996. 

9/12/96 Two diskettes containing electronic versions of the 
proposed package insert (both annotated and non- 
annotated) were sent to FDA as requested in a telephone 
conversation on 9/1 1/96 between Ms. Pauline Fogarty 
(CSO) and Mr. Frank Ricci (MRL). 

9/12/96 Sixth Annual IND Progress Report submitted to FDA. 

9/16/96 Response to Chemistry issue (description of the drug 
substance in the labeling) was sent to FDA as requested 
via fax on 7/23/96 from Ms. Pauline Fogarty (CSO). 

9/30/96 The revised Package Insert reflecting the cumulative 

dialogue with the Agency on 9/27/96, 9/28/96 and 9/30/96 
was sent to the FDA. 



9/30/96 

Facsimile 

10/4/96 
Hard copy 
1 1/22/96 



Responses to 8 additional CMC issues were sent to FDA 
as requested via fax on 9/27/96 from Ms. Pauline Fogarty 
(CSO). 

NDA 50-742 approved by the FDA. 



